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Abstract
Context: The endoscopic degree of injuries is the main finding for further management of caustic ingestions.
However, if endoscopy cannot be performed quickly, clinicians decide on treatment and follow-up goals according to
the signs and symptoms of the patient. The aim of this study was to determine the association of white blood cells
(WBC), C-reactive protein (CRP) and neutrophil-lymphocyte ratio (NLR) with the degree of caustic injury and to
evaluate whether NLR is able to predict the severity of injuries.
Materials and methods: A retrospective evaluation was made of a total of 190 patients with a mean age of 38.6
years. WBC, neutrophil, lymphocyte and CRP values and endoscopic findings of all patients at hospital admission
were retrieved from hospital files. The association between WBC, NLR, CRP and endoscopic findings was
evaluated.
Results: Endoscopy was normal in 28 of 119 patients (23.5%) and most patients (42 of 119 (35.3%) had only
gastric involvement. NLR was significantly higher in patients with injuries than normal patients (p=0.010), whereas
WBC and CRP not. NLR was also significantly higher in patients with both esophagus and gastric injuries compared
to patients with no organ involvement (p<0.001). NLR, WBC and CRP were weakly correlated to the grade of
involvement. In the ROC analysis, the AUC value was 0.914 (95% CI (0.85-0.96, p<0.001)) and the cut-off value for
NLR was 8.71 with sensitivity of 90% and specificity of 91.7% for discriminating injuries as grade 0-1-2 from 3-4.
Conclusions: Higher NLR values showed widespread and severe involvement of caustic ingestion. NLR also
seems to be a more reliable method to make a distinction between severe and mild injuries. It is an easily derived
and inexpensive marker of inflammation and might guide the management of patients before endoscopic evaluation
in emergency departments.
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Introduction
Caustic injuries remain a medical problem, which can cause serious
damage to the gastrointestinal tract. Altough mainly seen in children,
these injuries can also be seen in adults, both intentionally and
accidentally [1]. Caustic ingestion may cause esophageal and gastric
superficial edema, erythema, erosions, ulcerations, necrosis and
ultimately perforation in the early period [2]. Patients with perforation
have to be diagnosed without any loss of time, as immediate surgical
intervention may be required [3]. Late sequelae of caustic injuries
include strictures in the esophagus and stomach, gastric outlet
obstruction, mucosal metaplasia and carcinoma [4]. These
complications of caustic injuries are detected with upper
gastrointestinal endoscopy and endoscopic findings are the major
predictor of the formation of late complications [2,5]. However,
endoscopy is not always feasible especially in developing countries
where these events are common. The laboratory tests [6], computed
tomography [7] and endoscopic ultrasound [8] were used for this
purpose in different studies. White blood cell count (WBC), C-reactive
protein (CRP), and arterial blood gas analysis are laboratory tests used
in a few studies for prediction of degree of caustic injury and of late
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sequeles. For example, Cheng et al. evaluated arterial blood gas analysis
in caustic ingestions and concluded that arterial pH<7.22 or base
excess<-12 indicate severe esophageal injury and the need for
emergency surgery [9].
The neutrophil-lymphocyte ratio (NLR) is a method which is cost
effective and readily available and could be an important measure of
systemic inflammation [10]. It is used as an inflammatory marker in
various diseases such as cancer, inflammatory disorders, hypertension,
diabetes, obesity, hyperlipidemia and vascular diseases [10,11].
Elevated NLR levels are associated with poor survival and increased
morbidity in various chronic conditions [12]. Elevated NLR levels have
been associated with poor survival of patients undergoing coronary
bypass surgery [13] and any cancer survival studies have also shown
that NLR can be a significant predictor of overall and disease-specific
survival of patients [14-16].
The aim of this study was to determine the WBC, NLR and CRP
values of patients with corrosive injuries and to assess the correlation
of these acute phase parameters with organ involvement and the
degree of injury. It was also evaluated whether NLR could predict the
endoscopic degree of caustic injuries.
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Methods

Female

A retrospective evaluation was made of patients with a diagnosis of
corrosive ingestion admitted to the University of Health Sciences
Antalya Training and Research Hospital between 2008 and 2016.
WBC, neutrophil, lymphocyte and CRP values and the endoscopic
findings of all patients at hospital admission were retrieved from
hospital files. Since CRP of all patients were not tested, totally 67
patients were evaluated for CRP. Patients were excluded if endoscopy
had not been applied, or if endoscopy was applied after 96 hours and
without laboratory tests within the first six hours of hospital
admission. Patients under the age of 18 years were also excluded from
the study. The association between WBC, NLR, CRP and endoscopic
findings was evaluated. The endoscopic classification of caustic injuries
is shown in Table 1 [17].
Grade

Features

Grade 0

Normal

Grade 1

Superficial mucosal edema and erythema

Grade 2

Mucosal and submucosal ulcerations

Grade 2A

Superficial ulcerations, erosions, exudates

Grade 2B

Deep discrete or circumferential ulcerations

Grade 3

Transmural ulcerations with necrosis

Grade 3A

Focal necrosis

Grade 3B

Extensive necrosis

Grade 4

Perforations

9 (2.8-3.1)

WBC (103/mm3), median (min-max)

Lymphocyte

2.1 (0.4-5.2)

CRP (mg/dL), median (min-max)

3 (1-174)

Caustic ingestion characteristics
None

28 (23.5)

Esophagus

12 (10.1)

Stomach

42 (35.3)

Esophagus+stomach

37 (31.1)

Grade 1

30 (61.2)

Grade 2a

15 (30.6)

Grade 2b

3 (6.1)

Grade 3a

1 (2)

Grade 3b
Grade of esopahgeal injury (n: 49), n
(%)
Grade 4

The study protocol was applied in accordance with the principles of
the Declaration of Helsinki. Approval for the study was granted by the
Local Research Institutional Ethics Committee.
Grade of gastric injury (n: 79), n (%)

A total of 190 patients (58 male, 61 female) with a mean age of 38.6
± 15 years (range, 18-79 years) were evaluated. The median WBC
count was 9 103/mm3 (2.8-31 103/mm3), median CRP level was 3
mg/dL (1-174 mg/dL), median neutrophil count was 5.6 10^3/mm3
(1.3-27.9 103/mm3), median lymphocyte count was 2.1 103/mm3
(0.4-5.2 103/mm3) and median NLR was 2.7 (0.8-32.8). Endoscopy was
normal in 28 of 119 patients (23.5%). Involvement was only esophageal
in 12 (10.1%) patients, only gastric in 42 (35.3%) and both esophageal
and gastric in 37 (31.1%) (Table 2).
Of the esophagus involved patients, 30 (61.2%) were grade 1, 15
(30.6%) were grade 2a, 3 (6.1%) were grade 2b, and 1 (2)% was grade
3a. Of the gastric involved patients, 55 (69.6%) were grade 1, 8 (10.1%)
were grade 2a, 6 (7.6%) were grade 2b, 7 (8.8%) were grade 3a, 2 (2.5%)
were grade 3b, and 1 (1.2%) was grade 4 (Table 2).

38.6 ± 15
Male

58 (48.7)

0
0

Grade 1

55 (69.6)

Grade 2a

8 (10.1)

Grade 2b

6 (7.6)

Grade 3a

7 (8.8)

Grade 3b

2 (2.5)

Grade 4

1 (1.2)

WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, CRP: C-reactive
protein

Table 2: Patient demographic characteristics, involved organs and
endoscopic grade of the injury.
The comparisons of the WBC, NLR and CRP values between
injured and non-injured patients are shown in Table 3. WBC
(9.1(2.8-31) vs. 8.75(6.7-15.5), p=0.573) and CRP (3(1-174) vs. 3(1-39),
p=0.166) values were not significantly different in both group. NLR
(2.9(1.02-32.8) vs. 2.2(0.8-11.8), p=0.010) was significantly higher in
injured patients than normals. with organ involved than non-involved
patients NLR (5(1.4-32.8) vs. 2.2(0.8-11.8), p<0.001) was significantly
higher in patients with esophagus and gastric involvement compared
to non-involved patients.
Injured
patients

Non-injured
patients

p*

CRP (mg/dL)

3 (1-174)

3 (1-39)

0, 166

n

n:52

n:15

Age (years), mean ± sd
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5.6
(1.3-27.9)

2.7
(0.8-32-8)

Table 1: Endoscopic classification of caustic injuries.

Gender, n (%)

Neutrophil

NLR, median (min-max)

Organ involvement, n (%)

Results

61 (51.3)
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WBC (1033

9, 1 (2, 8-3, 1)

8, 75 (6, 7-15, 5)

n

n:91

n:28

NLR

2, 9 (1, 02-32,
2, 2 (0, 8-11, 8)
8)

n

n:91

0, 473

3-4, the AUC value was 0.914 (95% CI (0.85-0.96, p<0.001)) (Figure
1B) and the cut-off value for NLR was 8.71 with sensitivity of 90% and
specificity of 91.7% (Table 5). Number of patients with NLR >8.71 was
18.

0, 010

n:28

Comparison of NLR values according to location of injury
Esophagus (n:12)

2, 7 (1, 4-14, 8)

Stomach (n:42)

2, 29 (1, 02-26)

0, 199
2, 2 (08-11, 8)

Esophagus+ Esophagus (n:
5 (1, 4-32, 8)
37)

0, 283
0, 001

Table 3: Comparison of WBC, NLR and CRP values between injured
and non-injured patients and comparison of NLR values according to
location of injury.
There were no significant differences between patients with only
esophagus or stomach involvement compared to non-involved patients
in terms of NLR (Table 3).
All the variables (WBC (r=0.43, p=0.006), NLR (r=0.43, p<0.001)
and CRP (r=0.29, p=0.019)) were determined to be weakly correlated
to the grade of involvement (Table 4).
Grade of injury

NLR
WBC

(103/mm3)

CRP (mg/dL)
*Spearman’s

r*

p

0.43

<0.001

0.25

0.006

0.29

0.019

rho

WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, CRP: C-reactive
protein

Table 4: Correlation between endoscopic grade of injury and NLR,
WBC and CRP values.
ROC analysis was applied for the prediction of the grade of caustic
injuries as 0 vs. 1-2-3-4 and as 0-1-2 vs. 3-4. The AUC (area under
curve) value was 0.66 (95% CI (0.57-0.75, p=0.003) for prediction of
the prsence of injury (Figure 1A) and the cut-off value for NLR was
2.56 with a sensitivity of 59.34% and specificity of 64.29% (Table 5).
Sensitivi
ty (%)

Specifity
(%)

NLR (Grade 0 0.66, 95% CI (0.57-0.75,
2.56
vs. 1-2-3-4)
p=0.003)

59.34

64.29

NLR (Grade 0.914, 95% CI (0.85-0.96,
8.71
0-1-2 vs. 3-4) p<0.001)

90

91.7

AUC

Cut-off
value

Table 5: Estimates of NLR for discrimination of grade of caustic
injuries.
Number of patients with NLR ≤ 2.56 was 55 and it was 64 for
NLR>2.56. For discrimination of the grade of injuries as 0-1-2 from
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Figure 1- A: ROC curve of NLR for prediction of injury, B: ROC
curve of NLR for discrimination of injuries from grade 0-1-2 vs.
3-4. ROC: receiver operating characteristics NLR: neutrophillymphocyte ratio.

Discussion
Caustic injuries may lead to irreversible catastrophic complications.
Endoscopy is the gold standard for evaluation of caustic ingestions, but
it can take time to apply. The initial signs and symptoms of patients are
the main factors which determine the treatment and follow-up goals in
emergency clinics before endoscopy. Betalli et al. reported that the
presence of symptoms was the strongest predictor of severe esophageal
lesions in a multi-centre observational study of a pediatric population
[18]. Endoscopy is usually recommended in the first 12-48 hours after
caustic ingestion [2] and is reliable for up to 96 hours after the injury
[17]. The degree of injury determined on endoscopy is the major
finding for patient management and prediction of complications.
Generally, grade 0 and 1 lesions do not develop sequelae and morbidity
and mortality also increase as the degree of injury increases [17].
Patients with grade 1 or 2A injury are permitted oral intake earlier and
are generally discharged within days with antacid therapy. Patients
with grade 2 or 3 injury however, are more severe cases and may need
closer observation and may stay longer in hospital [2]. In the current
study, the endoscopic findings of 28 patients (23.5%) were normal and
most of the patients (42/119) had gastric involvement. Only 1 patient
had a grade 4 gastric injury and a total of 10 patients had grade 3
injury of the esophagus or stomach.
Studies on laboratory values are limited in caustic injuries. In this
study, the WBC and CRP values of patients in injured and non-injured
group were not significantly different, whereas NLR was significantly
higher in injured patients. While the NLR values were not different in
the involvement of the esophagus or stomach separately, it was
significantly higher in patients with both esophagus and stomach
damaged than those of the patients with no organ involvement
(p<0.001). In a padiatric population study, WBC count was found
significantly more frequent in children with high-grade injury than
low-grade injury [19]. The comparison groups were designed
differently from ours and mean age of patients was 3.4 in that study.
However, in a similar study by Chen et al. [20] found that there was no
statistically significant difference in terms of WBC and CRP values
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between high-grade and low-grade injuries. In another study in
patients with median age 22 years (min:2-max:61), WBC count was
higher in high-grade injured patients [21]. Kaya et al. and Chen et al.
reported that WBC count could not predict the severity of esophageal
injury in these studies; however Hovanond et al. stated that WBC
count was an independent predictor for high-grade injury. The
prognostic relevance of leukocytosis was suggested another report by
Rigo et al. [22]. They suggested that a WBC count ≥ 20.000 cells/m3
should be considered a predictor of a poor outcome. There is no study
evaluating NLR value and caustic injuries in the literature.
Although it was a weak correlation, WBC, NLR and CRP values
were significantly correlated to the grade of injury in our study. AUC
value was less than 80% for NLR greater than 2.56 for discrimination
of grade 0 from 1-2-3-4 in ROC analysis. NLR greater than 8.71 was a
significantly good diagnostic marker for the differentiation of mild and
severe caustic injuries (grade 0, 1, 2 vs. 3, 4) [AUC:0.914, 95% CI
(0.85-0.96, p<0.001)]. This is a valuable finding for primary physicians
in Emergency Departments to be able to plan further management of
the patient. However, the number of patients with severe injury (n=10)
and NLR>8.71 (n=18) was low. Because, caustic injuries are mostly
seen in developing countries and endoscopy is not readily available
and emergency endoscopic grading is the main factor reflecting patient
survival and functional outcome [17]. In a study by Cabral et al., most
patients with mild injuries (grade I-IIIa) were managed with medical
treatment (10/158 patients underwent surgery), whereas most of the
patients with severe injuries (grade IIIb-IV) were managed surgically
(78/84 patients underwent surgery) [23]. Therefore, according to the
results of the current study, patients with NLR values >8.71 need closer
observation and further evaluation compared to those with lower
values.
Due to its retrospective design, our study has some limitations. All
patients had complete blood count test, whereas only 67 of 119 patients
had CRP values. Although we excluded the patients with laboratory
tests that had not evaluated in the six hours, the exact timing of the
caustic damage was not assessed because the data for all patients were
not complete. Number of patients with severe injury was low according
to mild-moderate patients in our study. This is the first study
evaluating NLR in caustic injuries which was used for diagnosis and
predictor of course in many diseases.
In conclusion, NLR has a significant association with organ
involvement and grade of involvement. It is an easily derived,
inexpensive and widely available marker of inflammation. Elevated
NLR levels may be a marker of severe caustic injuries and widespread
involvement. Thus, it could be an effective guide for the management
of patients before endoscopic evaluation in Emergency Departments.
However, further prosective controlled studies with larger populations
are needed in this subject.
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